Iron salts and iron-containing porphyrins block presentation of protein antigens by macrophages to MHC class II-restricted T cells.
In this report we present evidence indicating that red blood cells (RBC) and a soluble lysate derived from them, but neither RBC membranes nor several highly purified erythrocytic glycolipids, impaired antigen presentation. Hematoporphyrin and some defined hemoglobin degradation products (specifically iron-containing porphyrins) are the molecules responsible for antigen presentation inhibition in M phi. Although these metalloporphyrins did not inhibit antigen presentation in B cells or dendritic cells (DC), iron salts impaired antigen presentation in all antigen presenting cells (APC) tested. These effects were time and dose-dependent and occurred at the level of intracellular antigen processing, mainly because: (i) The inhibition was nontoxic; (ii) it was reversible with time; (iii) neither antigen uptake and catabolism nor de novo synthesis of IA molecules were affected; and (iv) it did not inhibit peptide binding to IA molecules and recognition by T cells. Finally, iron salts and metalloporphyrins generated lipid peroxidation by-products in APC in a dose-dependent manner. Production of lipid peroxides was clearly correlated with antigen processing interference. It is suggested that some porphyrins and free iron could be responsible for peroxidation of key lipids involved in specific protein interactions in antigen processing. These results may help to explain, at least partly, the impaired cellular immunity observed in several disorders associated with enhanced erythrophagocytosis and/or iron overload.